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Why Top Quark Mass ? | Data at CDFl Muon system Silicon Which Channel do we use’?l

1 —LEP1, SLD Data

| LEP2, pp Data
80.51 68%CL

(1) Higgs boson mass constraint o Detector Upgrades b~ Use"Lepton+jets” mode
1| 2 fblgoal |
(2) Setting the parameters of ?‘“‘4'— — * New silicon tracker (|h|<2)

- 1) One lepton : electron or muon
the (Non)Standard Model |
* New central drift chamber

v Et(Pt) >20GeV, |h|<~1.0
c.f.) Runl CDF & DO combined Mass qg 2)Met>20 GeV

Published : 174.3 £ 5.1 GeV/c? Preliminary’ CDEF collected L=200 pb-l Rl = {

from 2001 to 2003 Sep. > A

3)4jets: Et>15GeV,|h|<2.0
New(preliminary): 178.0 + 4.3 GeV/c? 10 150 170 190 210 g 4) At least 1 btag Jets (SVX tag)

m, [GeV]
Remember the Tevatron is | - - We observed 22 events from data of 162pb-_
the only place which can produce top quark. Already more than Runl 1 Calorimeter - Drift chamber (With silicon detector)

Background . How does it affect top mass? Background summary

Dynamical Likelihood Method : Proposed in 1988 !
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Shift due to background Background-pulling

Correction

I

P> Direct top mass value obtained from 22 events joint likelihood " CDF Run Il Prelimina !
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(1) : Event-by-event
Maximum Likelihood Mass

(2) : Event likelihood
defined as, Llev — ( LI (M)dM

(3) : Expected Statistical

uncertainty. Black arrows Systematic error Summary

Signal M=175 GeV is used. - are those of data. Sources D M,,,(GeV/c?
Various Checks
Jet Energy Scale 5.3
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Conclusion : Top Mass = 177.8 if—:jg (stat.) £ 6.2 (syst.) GeV/c> currently MOST Precise

Measurement in Runll
" (1).Precise measurement What's next ? Looking at future

of the Top Quark Mass By only DLM single analysis  (2)_Beyond Mass Measurement & standard model

 Runll goal is an error of 2-3 GeV Time Luminosity S M =tgd ° Thetop mass can be used to determine top event full kinematics as a

including systematic uncertainty. Summer 2005 ~ 600 pb ~ 26 GeV constraint in the likelthood, once we achieve a total error of 2-3 GeV!
e Jet Energy Scale uncertainty is being Summer 2006 ~ 1 fb1 ~ 20 GeV e DLM s very powerful to look at the deviation fro_m standard model !
improved by a better understanding of our simulation with great efforts! Aim : New phenomena search associated with tt events
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